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1
$H$ , $\{C_{i}\}_{;=1}^{r}$ $H$ $c_{0}= \bigcap_{i=1}^{f}C_{1}$
. , (problem of image recovery) $H$ $C_{1}$ (metric
projection) $P_{i}(i=1,2, \ldots, r)$ , $c_{0}$ $z$ . , $H$
$C_{1}$ $P_{1}$ , $x\in H$ .
$P_{1}(x)= \arg\min\Vert x-y\Vert$ .
$\nu\in c_{\mathfrak{i}}$
(feasibility problem) . , $H$
$r$ $\{g_{1},g_{2}, \ldots,g_{r}\}$ , (feasibility set)
.
$\bigcap_{i=1}^{r}\{x\in H:g_{i}(x)\leq 0\}$ .
. $x\in H$ $z\in C_{1}$ , $z=P_{|X}$
, $C_{1}$ $y$
$\langle x-z,z-y\rangle\geq 0$ (1.1)
. $P_{i}$ (nonexpansive retraction),
$x,y\in H$
$\Vert P_{i}x-P_{1}y\Vert\leq\Vert x-y\Vert$
, $C_{1}$ $z$ $P_{1}z=z$ .
$\circ$
. (metric projection) (sunny nonexpansive
retraction) 2 . 1996 Alber [1] 3
(generalized projection) . , - $[7, 8]$ 4
(sunny generalized nonexpansive retraction) .
. .
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$E$ , , . $C$ $E$ , $P_{C},$ $\Pi_{C},$ $Qc,$&
$E$ $C$ , , , . ,
$x\in E,$ $x_{0}\in C$ ,
$x_{0}=P_{C}x$ $\Leftrightarrow$ $\langle J(x-x_{0}),x_{0}-y\rangle\geq 0$ , $\forall y\in C$,
$x_{0}=\Pi_{C^{X}}$ $\Leftrightarrow$ $\langle Jx-Jx_{0},x_{0}-y\rangle\geq 0$ , $\forall y\in C$,
$x_{0}=Q_{C}x$ $\Leftrightarrow$ $\langle x-x_{0}, J(x_{0}-y)\rangle\geq 0$ , $\forall y\in C$,
$x_{0}=R_{C}x$ $\Leftrightarrow$ $\langle x-x_{0}, Jx_{0}-Jy\rangle\geq 0$ , $\forall y\in C$
. (11) , 4
. , 4
. , $J$ $I$
, 4 (1.1) ([7, 8] ).
, , 1953 Mann [17] (nonexpansive maPping) $T$ (fixed
point) .
$x_{1}\in C,$ $x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n}$ , $n=1,2,$ $\ldots$ . (1.2)
, $\{\alpha_{n}\}\subset[0,1]$ . 1979 Reich [20] Fr\’echet
, $\{\alpha_{n}\}\subset[0,1$ ) $\sum_{n=1}^{\infty}\alpha_{n}(1-\alpha_{n})=\infty$ , $\{x_{n}\}$
$T$ . , 2004 - [18]
(relatively nonexpansive maPping) .
Mann , .
- $[7, 8]$ (generalized
nonexpaoive maPping) .
,
. 3 , , Mann .
, . 4 , Mann





$E$ , $E^{*}$ . $E$ (strictly convex) , $||x\Vert=1$ ,
$\Vert y\Vert=1$ $E$ $x,$ $y(x\neq y)$ , $\Vert x+y||<2$ . ,
(uniformly convex) , $\Vert x_{n}\Vert=\Vert y_{n}\Vert=1,$ $\lim_{narrow\infty}||x_{n}+y_{n}\Vert=2$ $E$ $\{x_{n}\},$ $\{y_{n}\}$
, $\lim_{narrow\infty}||x_{n}-y_{\mathfrak{n}}\Vert=0$ .
$E$ $x$ , $E’$
$Jx:=\{x^{*}\in E^{*} : \langle x,x\rangle=\Vert x\Vert^{2}=||x^{*}\Vert^{2}\}$
$J$ , $E$ (duality maPping) .
$J$ $E$ . $S(E):=\{x\in B;\Vert x\Vert=1\}$
, $x,$ $y\in S(E)$ , .
$\lim_{tarrow 0}\frac{\Vert x+ty\Vert-\Vert x\Vert}{t}$ (2.1)
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$E$ Gateaux (G\^ateaux differentiable) , $S(E)$ $x,$ $y$
, (2.1) . , $E$ (smooth) .
$y\in S(E)$ , (2.1) $x\in S(E)$ , $E$ G\^ateaux
(uniformly G\^ateaux differentiable) . $x\in S(E)$ , (2.1) $y\in S(E)$
, $E$ Fr\’echet (lh\’echet differentiable) . (2.1)
$S(E)$ $x,$ $y$ , $E$ Frechet (uniformly Ft\’echet
differentiable) . , $E$ (uniformly smooth) .
$E$ $J$ ([4, 24, 25]
).
1. $x\in E$ , $Jx$ ;
2. $x,$ $y\in E$ $x’\in Jx,$ $y^{*}\in Jy$ , $\langle x-y, x^{*}-y^{n}\rangle\geq 0$ ;
3. $E$ , $J$ 1 1 .
, $x\neq y\Rightarrow Jx\cap Jy=\emptyset$ ;
4. $E$ ,
$x^{*}\in Jx,$ $y^{*}\in Jy,$ $x\neq y\Rightarrow(x-y,$ $x’-y^{*}\rangle$ $>0$ ;
5. $E$ , $J$ ;
6. $E$ , $J$ .
3
$E$ , $J$ $E$ $E^{*}$ . , $E$ $x,$ $y$ ,
$V(x,y)=\Vert x\Vert^{2}-2\langle x, Jy\rangle+\Vert y\Vert^{2}$
$ExE$ $\mathbb{R}$ $V$ . $V$ ([1, 14, 19]
).
1. $x,y\in E$ , $(\Vert x\Vert-\Vert y\Vert)^{2}\leq V(x,y)\leq(\Vert x\Vert+\Vert y\Vert)^{2}$ ;
2. $x,$ $y,$ $z\in E$ , $V(x, y)=V(x,z)+V(z,y)+2\langle x-z, Jz-Jy\rangle$ ;
3. $E$ , $x,$ $y\in E$ $V(x, y)=0$ $x=y$ .
$C$ $E$ . , $T:Carrow C$ (generaliz\’e nonexpansive
mapping) , $F(T)$ , $x\in C$ $y\in F(T)$ ,
$V(Tx,y)\leq V(x, y)$
([7, 8] ). , $F(T)$ $T$ . ,
$T:Carrow C$ (firmly generalized nonexpansive maPping) , $F(T)$
, $x\in C$ $y\in F(T)$ ,
$V(x, Tx)+V(Tx, y)\leq V(x, y)$
([12] ). ,
. $C$ $P$ $T$ (asymPtotic fixed point) , $P$
, $\lim_{narrow\infty}(x_{n}-Tx_{n})=0$ $\{x_{n}\}\subset C$ . , $T$
$\hat{F}(T)$ . .
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31([11, 18]). $C$ $H$ , $C$ $C$ $T$
$F(T)\neq\emptyset$ . , $T$ $F(T)=\hat{F}(T)$ ,
- [9] Mann .
32([9]). $E$ , $C$ $E$ . $T$ $C$
$C$ , $F(T)=\hat{F}(T)$ . $\{\alpha_{n}\}\subset[0,1]$ $\lim\inf_{narrow\infty}\alpha_{n}(1-\alpha_{\mathfrak{n}})>0$
. , $x_{1}=x\in C$ ,
$x_{\mathfrak{n}+1}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n}$ , $n=1,2,$ $\ldots$
$\{x_{n}\}$ $F(T)$ $z$ .
$E$ , $D$ $E$ . , $E$ $D$ $R$ (sunny)
, $x\in E$ $t\geq 0$
$R(Rx+t(x-Rx))=Rx$
. , $E$ $D$ $R$ (retraction) , $D$ $x$
, $Rx=x$ .
33([7, 8]). $E$ , $D$ $E$ . $R_{D}$
$E$ $D$ . , $R_{D}$ ,
$x\in E$ $y\in D$ ,
$\langle x-R_{D}x, JR_{D}x-Jy\rangle\geq 0$
. , $J$ $E$ $E^{*}$ .
$E$ , $D$ . , $E$ $D$
(sunny generaliaed nonexpansive retraction) . , $R,$ $S$ $E$ $D$
. , 33 , $x\in E$ $y\in D$ ,
\langle x-Rx, $JRx-Jy\rangle$ $\geq 0$ , \langle x-Sx, $JSx-Jy\rangle$ $\geq 0$
. $Rx,$ $Sx\in D$ ,
\langle x--&, $JRx-JSx\rangle$ $\geq 0$ , \langle x--Sx, $JSx-JRx\rangle$ $\geq 0$
. 2
\langle Sx--Rx, $JRx-JSx\rangle$ $\geq 0$
, $E$ $Sx=Rx$ . , ,
$z\in E$ .
$\langle x-z, Jz-Jy\rangle\geq 0$ , $\forall y\in D$ .
, , $E$ $D$ $R_{D}$
. $D$ $E$ . , $D$ $E$ (sunny generalized
nonexpansive retract) , $E$ $D$ .
$D$ ([7, 8] ).
.
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34([8, 9]). $E$ , , $D$ $E$
. $R_{D}$ $E$ $D$ . , $R_{D}$
.
3.5 ([9]). $E$ , , $D$ $E$
, $R_{D}$ $E$ $D$ . , $F(R)=\hat{F}(R)$
.
4 Mann
, Maxm , 2 .
[23] $W$- (W-
maPping) ; $C$ $E$ , $T_{1},T_{2},$ $\ldots,$ $T_{r}$ $C$ $C$
$r$ , $\alpha_{1},\alpha_{2},$ $\ldots,\alpha_{r}$ $r$ $0\leq\alpha_{i}\leq 1(l’=1,2, \ldots,r)$ .






( $[2\eta$ ). $W$ , $T_{1},$ $T_{2,..*},T_{r}$ $\alpha_{1},\alpha_{2},$ $\ldots,$ $\alpha_{r}$ W-
. $W$- .
4.1 ([9]). $E$ , $C$ $E$ . $T_{1},T_{2},$ $\ldots$ ,T
|r.$=1F(T_{i})$ $C$ $C$ $r$ , $\alpha_{1},\alpha_{2},$ $\ldots$ , $\alpha_{r}$ , $0<\alpha\iota<1(i=$




4.2 ([9]). $E$ , $C$ $E$ . $T_{1},T_{2},$ $\ldots$ , $T_{r}$
$\bigcap_{i=1}^{r}F(T_{i})$ , $F(T_{i})=\hat{F}(T_{1})(i=1,2, \ldots, r)$ $C$ $C$ $r$
, $\alpha_{1},$ $\alpha_{2},$ $\ldots,\alpha_{r}$ , $0<\alpha_{i}<1(i=1,2, \ldots, r-1),$ $0<\alpha_{r}\leq 1$ $r$ . , $W$
$T_{1},T_{2}$ , .. . , $T_{r}$ $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$ $W$- . , $F(W)=\hat{F}(W)$ .
32 .
4.3 ([9]). $E$ , $C$ $E$ . $T_{1},T_{2},$ $\ldots,T_{r}$
$\bigcap_{1=1}^{r}F(T_{1})$ , $F(T_{1})=\hat{F}(T_{i})(i=1,2, \ldots,r)$ $C$ $C$ $r$
, $\alpha_{1},\alpha_{2},$ $\ldots,$ $\alpha_{r}$ , $0<\alpha_{1}<1(i=1,2, \ldots, r-1),$ $0<\alpha_{r}\leq 1$ $r$ . $W$
$T_{1},$ $T_{2},$ $\ldots,T_{r}$ $\alpha_{1},$ $\alpha_{2},$ $\ldots,$ $\alpha_{r}$
$W$- , $\{\beta_{\mathfrak{n}}\}$ $0\leq\beta_{n}\leq 1(n=1,2, \ldots)$ ,
$\lim\inf_{narrow\infty}\beta_{n}(1-\beta_{n})>0$ . , $x_{1}=x\in C$ ,
$x_{n+1}=\beta_{n}x_{n}+(1-\beta_{n})Wx_{n}$ , $n=1,2,$ $\ldots$
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$\{x_{n}\}$ $\bigcap_{i=1}^{r}F(T_{i})$ $z$ .
34 35 ,
.
4.4 ([9]). $E$ , $D_{1},$ $D_{2},$ $\ldots$ , $D_{r}$ $\bigcap_{\dot{|}=1}^{r}D$: $E$ $f$
. $\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{r}$ $0<\alpha_{i}<1(i=1,2, \ldots, r-1),$ $0<\alpha_{r}\leq 1$
$r$ . $W$ $R_{1},$ $R_{2},$
$\ldots,$
$R_{r}$ $\alpha_{1},$ $a_{2},$ $\ldots,$
$\alpha_{r}$ $W$- .
, $R_{i}$ $E$ $D_{i}$ . , $\{\beta_{n}\}$ $0\leq\beta_{n}\leq 1(n=1,2, \ldots)$,
$\lim\inf_{narrow\infty}\beta_{n}(1-\beta_{n})>0$ . , $x_{1}=x\in C$ ,
$x_{\mathfrak{n}+1}=\beta_{n}x_{n}+(1-\beta_{n})Wx_{n}$ , $n=1,2,$ $\ldots$
$\{x_{n}\}$ $\bigcap_{1=1}^{r}D_{i}$ $z$ .
, Mann .
2 .
4.5 ([10]). $E$ , $C$ $E$ . $T_{1},T_{2},$ $\ldots$ ,




46([10]). $E$ , $C$ $E$ . $T_{1},T_{2},$ $\ldots$ ,
$T_{r}$ $\bigcap_{1=1}^{r}F(\tau_{:})$ , $F(T_{1})=\hat{F}(T_{i})(i=1,2, \ldots, r)$ $C$ $C$ $r$
. , $T_{r}T_{r-1}\cdots T_{1}$ .
32 .
4.7. $E$ , $C$ $E$ . $T_{1},T2,$ $\ldots,T_{r}$
$\bigcap_{1=1}^{r}F(T_{1})$ , $F(T_{1})=\hat{F}(T_{i})(i=1,2, \ldots, r)$ $C$ $C$ $r$
. $\{\alpha_{\mathfrak{n}}\}$ $0\leq\alpha_{n}\leq 1(n=1,2, \ldots),$ $\lim\inf_{narrow\infty}\alpha_{n}(1-\alpha_{n})>0$ . ,
$x_{1}=x\in C$ ,
$x_{\mathfrak{n}+1}=\alpha_{n}x_{n}+(1-\alpha_{\mathfrak{n}})T_{r}T_{r-1}\cdots T_{1}x_{n},$ . $n=1,2,$ $\ldots$
$\{x_{n}\}$ $\bigcap_{i=1}^{r}F(T_{1})$ $z$ .
, 47 34 35 ,
.
48. $E$ , $D_{1},$ $D_{2,}D_{r}$ if$=1D_{i}$ $E$ $r$
, $R_{t}$ $E$ $D_{l}$ $(i=1,2, \ldots, r)$ .
$\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1(n=1,2, \ldots),$ $\lim\inf_{narrow\infty}\alpha_{n}(1-\alpha_{n})>0$ . , $x_{1}=x\in C$ ,
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})R_{r}R_{r-1}\cdots R_{1}x_{n}$ , $n=1,2,$ $\ldots$
$\{x_{n}\}$ $\bigcap_{i=1}^{r}D_{i}$ $z$ .
111
5 Crombez
, 1991 Crombez [5]
. $C_{1},$ $C_{2},$ $\ldots,$ $C_{r}$ $H$ $C_{0}$ $:= \bigcap_{i=1}^{r}C_{i}$ $r$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots$ , $\alpha_{r}$
$\alpha_{i}>0(i=0,1,2, \ldots, r),$ $\sum_{l=0}^{r}\alpha_{i}=1$ $r$ . $E$ $T$
$T= \alpha_{0}I+\sum_{i=1}^{r}\alpha_{i}T_{j}$
. , $T_{i}=I+\lambda_{t}(P_{i}-I),$ $0<\lambda_{t}<2,$ $(i=0,1,2, \ldots, r),$ $P_{i}$ $H$ $C_{1}$
. , Crombez [5] $H$ $x$ , $\{T^{n}x\}$ $c_{0}$
. , \vee [15], - [28] ,
.
Crombez ,
. $C$ $E$ , $T$ $C$ $C$ . , $T$
(asymptotically regular) , $C$ $x$ , $\{T^{\mathfrak{n}+1}x-T^{n}x\}$ $E$
. .
51([10]). $E$ , $S_{1},$ $S_{2},$ $\ldots$ , $S_{r}$ $\bigcap_{i=1}^{r}F(S_{i})$ $E$
$E$ $r$ . $\beta_{1}$ , , .. . , $\beta_{r}$ $0<\beta_{i}<1(i=0,1, \ldots, r),$ $\sum_{1=0}^{r}\beta_{i}=1$ $r$
. $E$ $S$
$S= \beta_{0}I+\sum_{i=1}^{r}\beta_{1}S_{1}$
. , $S$ .
, .
52([10]). $E$ , , $D_{1},D_{2},$ $\ldots$ , $D_{r}$ $r|_{\overline{\wedge}}1D_{\{}$
$E$ $r$ . $\alpha_{1},\alpha_{2},$ $\ldots,\alpha_{r}$ $0<\alpha_{i}<1(i=1,2, \ldots,r)$ ,
$\sum_{:=\iota}^{r}\alpha_{t}=1$ $r$ . $E$ $S$
$S= \sum_{i=1}^{r}\alpha_{i}S_{i}$
. , $S_{1}=(1-\lambda_{i})I+\lambda_{:}R_{i},$ $0<\lambda_{i}<1,$ $R_{:}$ $E$ $D_{:}$
$(i=1,2, \ldots, r)$ . $F(S)= \bigcap_{i=1}^{r}D_{i}$ .
53([10]). $E$ , $D_{q},$ $D_{2},$ $\ldots,$ $D_{r}$ $r:=1D$: $E$ $r$
. $\alpha_{1},\alpha_{2},$ $\ldots$ , $\alpha_{r}$ $0<\alpha_{t}<1$ $(i=1,2, \ldots , r),$ $\sum_{:=1}^{r}\alpha_{i}=1$
$r$ . $E$ $S$
$S= \sum_{:=1}^{r}\alpha_{i}S_{i}$
. , $S_{1}=(1-\lambda_{i})I+\lambda_{i}R_{t},$ $0<\lambda_{i}<1,$ $R_{i}$ $E$ $D_{i}$
$(i=1,2, \ldots, r)$ . , $\hat{F}(S)=F(S)$ .
, .
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54 $([10|)$ . $E$ , $D_{1},$ $D_{2},$ $\ldots.D_{r}$ $\bigcap_{\dot{\iota}=1}^{r}D_{t}$ $E$ $r$
. $\alpha_{1},$ $\alpha_{2},$
$\ldots,$
$\alpha_{f}$ $0<\alpha_{i}<1(i=1,2\ldots., r),$ $\sum_{\dot{v}=1}^{r}\alpha_{i}=1$
$r$ . $E$ $S$
$S= \sum_{:=1}^{r}\alpha_{i}S_{i}$
. , $S_{*}=(1-\lambda_{i})I+\lambda_{i}R_{i},$ $0<\lambda_{i}<1,$ $R_{i}$ $E$ $D_{i}$
$(i=1,2, \ldots, r)$ . , $x\in E$ , $\{S^{n}x\}$ $F(S)$ $z$ .
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